peare(l to support the hypothesis of solute uptake bv bulk flow of the solution (1, 3, 14) .
In contrast to the above findings, Handley and Overstreet (8) reported a sizeable metabolic absorptioin of Ca by maize root segments 1.8 to 11.8 mm behind the root tip. A small. but nonetheless significant, metabolic absorption of Ca by bulk excised wheat roots has been reported by Johnson and Jacksoni (12) . In addition, Lopushinsky (13) reported that Ca was accumulated against a concentration gradient in the exudate of decapitated tomato plants, indicating that a metabolic process was responsible for the movement of Ca. Evans (6) demonstrated that polar transport of Ca in corn roots was under metabolic control.
In an attempt to reconcile these differences, the absorption of Ca by excised barley roots has been examined further. In the present study, the accumulation of Ca in the exudate of individual excised barley roots has been compared with the Ca absorption by bulk excised roots. The roots used in this study were essentially the same kind of material as that which showed little or no net metabolic absorption of Ca previous'y reported for excised roots in bulk ( 14) .
Materials and Methods
Experiments were conducte(d using excised roots of barley (Hordeum vrulgae L. var. Hannchen, 1961 crop). The method of growing root material was that (lescribed by Jacobson et al. (10) cupped planchet. The plainclhets were dried and assayed for radioactivity with a tlhin window flow counter.
The amount of labeled Ca in the exudate was calculated from the radioactive assay data and the specific activity of the ambient solution. The resulting data were placed on a per kg of root basis using the measured individual root weight. Dividing by the length of the absorptioni period in hours restilted in the accumulation rate expressed in meq,/kg per hour.
The volume of exudate w as computed from the determined exudate weight andl the exudate density. Although the exudate density was not determined exactly, it was estimated to fall within 0.998 + 0.003 ,/cc at the temperature of these experiments. 
